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This response is Emitted to the Office Action mailed October 28, 2004, in me subject 

patent application. f fe following 

Reconsideration is respectfully requested for claims 1-14 in view 

femarkS Tne Examiner notes that claims 6 and 7 would be allowable if rewritten in independent 
form include all limitations of the base clanns and any intervening claims. 

Claim 15 has been provisionally rejected under 35 USC 101 for double patenting. Clan* 

15 is now cancelled. 

Reconsideration is respectfully requested for claims 1-5 and 8-14 mHriMttd 

dams 1. 3-5, 8. and 10-1* 35 USC ,02(e,) " 

by Burton et si.. US. Paten. No. 6,531.721. The Bxtnniner refers to the structure of Fig. 3 and 
to fto elector region 330 of oue conductivity type (n) abutting " '^^^ 
collector comprising at least 3 layers having decreasing dopant con^ntrsuous toward me base 
regions (Column 6, lines 15-35). me .ayer in the couector region (336) atomng ft. base regmn 
Z) alleged* having ft. lowest dopant concemranons (2 X 10»-CM') (Cobmm 6, bnea 27- 
29) Tbe Examiner further refers to the collector region having a non-umfotm dopmg and 
2gedly having the lightest doping (2 X 10»-CM=) (Column 6. toes 27-29) near me base region 
(31 2) and bevies, doping (5 X 10"-CM>) (Cotan. 6, lines 22-24) near fte sut^Uecto, r tegton 
U>, fte heavies, doping being less than fte doping (5 X 10"-CM=) (Column 6, toes 15-18) m 

the subcollector region. . 

This rejection is respectfully unversed. While Burton e. al. do drsoloae a heeerojuncuon 
bipolar transistor in Figure 3 which has three layers in the collector the 
middle layer (334) and no. fte layer atoning fte base region a. specked m mdependen. atoms ! 

^ 8 ' Burton et al. specifically teach placing a medium/low doped collector region 336. with 
doping higher than me doping of middle .ayer 334, dimofiy beneath base 312 to P"""- 
puL out. or the "Kirk" eifec, See column 6, lines 52-54. This is contrary to fte ctamed 
nvention. Burton et al. go on to describe ft* base push on. occurs when fte coUector current 
rises to a leva! where fte number of elections entering fte depletion regton exce*bfto 
background doping level. When fte electrons exceed die back ground dopmg level the remit .s 
TZ£»ZA is Pushed out into fte collector, increasing fi-e base widto. 

lead, to a decrease in ctnrent gain. Burton et aL further state fta. by situating 
Lrftonflow doped coUector layer 336 immediatoiy beneath base 312. I* . M « ft. collector *** 
Junction, and Z condoning the doping profile of medium/low doped collector Uyer 336. me 
eUctiic filed a. the collector-base junction is modified and base push out can be prevented. 
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The use of higher doping in layer 336 abutting the base region can be further appreciated 
by comparing the sfructareof Figure 2, wiftout the medium^ doped M» - 
7i2e 3 which is the same as Figure 2 but includes medium/low doped coUector layer 226 
^ Jnoted above and in column 6, hues 52 etc, ft. purpose of ha^g — dop^ 
collector layer directly beneath base 312 is to prevent base push out, or the "Kirk effect. Base 

2 depletion region exceed the background doping level. Therefore, Burton * 
background doping level at the base surface by providing medium/low doped <^ 
whichhas higher doping than the low doped collector layer 334. By providing greased dopmg 
in the layer abutting the base region 212, the background doping level is increased and base push 

out can be prevented- l<$ . „ 

While Burton et «L do describe doping ranges for low doped layer 234(1 X 10 -3 X 
10'*) and the medium/low doped layer 336 (2 X 10«- 5 X 10*) the clear teaching >« Burton et 
al is that the medium/low doped coUector layer 336 has higher doping than low doped layer 234 
to thereby provide a higher background doping level abutting the base region and thereby 
preventing the number of electrons entering the depletion region from exceeding the background 
doping level (e.g. doping of layer 336) and prevent base push out 

Accordingly, it is respectfully submitted that the clear teaching of Burton et al. with 
regard to structure of Fig. 3 is to provide increased doping in collector layer 336 abutting base 
312 relative to the low doped collector layer 334 which is provided between the ^diun^ow 
doped layer 336 and the medium doped coUector layer 332. This is not in accord with fte 
claimed heteroj unction bipolar transistor defined by claims 1 and 8 wherein fte layer m the 
coUector abutting the base region has the lowest dopant concentration. The teachings of Burton 
etal are completely contrary to the claimed invention. 

While placing a medium/high doped collector layer abutting the base can help reduce the 
base push out effect, as taught by Burton et al., it can also present another problem: at lower V. 
the electric field in the low doped coUector layer in the middle of the coUector could reverse 
direction and trap electrons. This wiU degrade the transistor performances in RF operation. 

Accordingly, it is respectfuUy submitted that the heterojunction bipolar transistor as 
defined by claims 1, 3-5, 8 and 10-14 is neither shown nor suggested by the teachings of Burton 

^ ^ Claims 2 and 9 have been rejected under 35 USC 103(a) as being unpatentable over 
Burton et al. as applied to claims 1, 3-5, 8, 10-14 and further in view Luxyi ^- Patent N<x 
5 496 743 The Examiner notes that Burton et al. do not disclose mat me layer m the co ector 
region abutting the base region is thicker man the other two or more layers in the coUector 
reSon. The Examiner refers to Luryi as disclosing a composite (solid material coUector of more 
than two constituents) wherein the n + layer abutting the base is thicker than the other layer 
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The Examiner conclude* M it would have b- obvious . combine the layer structure 

a do no, show a 

This rejection it rest*cmUly Wvraed. As noted above, Burton levels with 

decreasing dopant coneentrahons toward *. base.d» ^"J o{ ^ Lmyi 

base having the lowest dopant concenfflanon. The b ^f^^Xotare or the active 

• STl 3 HCi 10-14 are patentable under 35 USC 102(e) and 103 over Burton « al 
ITsmTctm* I 'ITarfp^l. under 35 USC 103(a) over Burton et al. in view of Lory, 

ZZ «.e Examiner have any ,uesuons or comments concerning the preaen^amendmem 
and reaponae. a telephone caU to me undesigned artomey (650-314-5311) . requested. 

Respectfully submitted, 
BEYER WEAVER & THOMAS, LU» 




P.O. Box 778 

Berkeley, CA 94704-0778 
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